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(54) HIGH RESOLUTION RING LASER GYRO SCOPE SYSTEM 

(57)Abstract: 

PURPOSE: To provide a multiple oscillator ring laser gyro 
scope with high resolution to avoid aliasing by using a chirped 
sampling frequency and a high velocity filter to sample the 
output of an angular velocity sensor. 
CONSTITUTION: A measured angle 9 is input to a gyro 
scope 22, sampled by using a chirped sampling frequency Fs 
(velocity) from a sampling frequency modulator 46 and 
integrated by angular velocity integrator 26. To make the 
output of the gyro scope 22 zero with a sampler and a 
quantizer 30, it is quantized with a delay conversion 
coefficient (1 — Z— 1 ). The signal A 6 is input to a high velocity 
filter 24 and filtrated by a movement averaging filter 32 and 
then sampled at a velocity Fs for a high velocity N sample 
integrator 34 by a data sampler 36. The output of the high 
velocity filter 24, as an increment angle A 6 improved in 
resolution, is sampled at Fs/N by a sampler 38, resulting in 
super high resolution. 
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1 

7^WK«#3ftfcftjiK£*-rfta%5*£7^ 1?*^ 
a. so* 

-yaMgs> 6 nfc flarca* $ ft 7 s ^ ^ $ ;m-ss«£ if 
> 7-;na m -r a /t»©««s3»i-!f- > ^ a-« m#a-c * 

S titer 4 is* ;Uitt5cfi^©x r i» ^©IfUSfc* 

[I«*ii2] fg^is«g©y>^u— tf 5>wn 20 
x 3 - 7iP zmm 3 ft Sft&£t»#B©fl#?tB*|6j-h?- £ 

ft ffitf $ B£ If > (t!ROl#t -5 fc &© iuf B r- - 

[W*I13] SH*3B2SE«©';>^U-1f i>WP 
Sutay-fe y h i^tfittf^ S^HPifcft:? -< Jl/£-#SN1f 30 

* 3 - e^ffl 3 ti s ftMStf »©#s?tit£^±-r & 

^af>©fc e ftfcOBTCSSt 3 ft 7 s -< V % JHH»«* if 

7- A ;f u - £ R£>"S«H^[±^S. SO 
mmWSM^mim^ X T A * %/ b - £ cc J; -j T * ij 
»sn4«fflW»*5/u-**E«:^*. 40 
mesEtiHSP* -> u - $ ai-y s>je«> 6 tifc-y > m 

m&micttm-r s ^ * t- a„ 

ft BMKMt * if > rf ;Hfl ffiS efflt* f 5 fc &© fui B 5 s 

r^^?^^--^*!, 50 



^#gi^F8 - 6 8 6 3 9 

2 

^to^&6fifcg3©if- + ^.^- '<?7 7-4*t 

s^y-, 

ftjtMi«£ir>^;L<JfitB&Om^-{bU #»->£©ffi© 
1WR*«riE.rf* u-*>?>©a}^jm#i«r^3-ttrsi 1 © 
flW3hfcte#*#£-r.5fc«>®*&. SO" 

itfiB^ 1 (Dimztitcm^mm-? 4 a-*-«jmkc« 
*2 ©«#=srtfrfBN-y>^a»g^ei-rs*©4jg 

©fc&ic v p a > t * % - icmftM&mmm&? 
[ft*56] ifcjS92iBi&©y>^u-if ywo 

^ a - 7'^ 6#tti 3 ft 3ft jI*«*R©#«f8£ftJh-r 

ft itit#ff$R£ > 7- ) im o'S^-r s ed© uiB ^ 

iwiBy>« f u-if y + Wa^n-^e.OftSlilK* 

cTOrr^fcto©#a. 

^.fc^fe 6 ft/c-y- > 7-;vffl mitg-cffrfa-y- > 7-;l-fflai 3 
* o H«iB»D^Rt>*a»*a*3ifij±ofc-y > ^jhb^ 

^ 3 if ^ fcto©m-r- efe , *hcc«t-5r»j»te* 

[it*ja7] if^jf i ists© >^u-if y+^a 
xn- e^m 3 ft sftjiSft «©?>«te*^)±-r ^ 

SulBy>^>- if ^t-{ti^3-^i(!)fW? 

K^WL, ^fe< ife— *f©mflB*- K*7t7? 
-JlSifex ^ u y K {c «fc -p r mmcftm 3 ft S * 

^7£^Wfc»^3 ft fcft^S^- * £WiBftgif#l* 
tli*a^fit*& U . UfBft^»*IHl^|gtc*iC^ busBBI 
^Sftfcftii^^-^^ftif^^T^VU^PtcS^ 

fb3ft. bu ibs^ b 3 ft fc><* x mtn—m<Dm^mmm. 
RmmTzmmmmwrncmicj; o -r«m#w 6ft^ 
jt©a»sftfcfti*ifff s -f*>6^^. Bfl^ffif^ja 
aasj&swiBv^^^-i/u-^ !»fu-f yt-fa 

f-;HcJ: o rffrlBS^iK^ 6SCWastc»« 3 fti> 

iria^ v* * )i ? 4 )V m - -y- > ^;n*ffl^s*s«att^p 

*-©^ > F-^M^bSftfcftitS^-^^BUSBS 



(3) 
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-f u ^KtiH-r €,ffifi!iallIS?ja^K cfc & 

^^to h intcmmxmn jutsfi* if 

fufa*iffl©S^ tft SB? 1 - £ <D&WZm'J> 3 tfftfg 

^■niCct or, Jt»ft«aij5£©iflf»iB«w y > f u- -tf 

[111*318] IWG17IEtt©';>f U- if t>WO 
T 

isssto-m*^ <=> ©«» s ti/c 7 s - -- * © ta* t s 

^Mt^tf^^T-A. 30 

x a fctfttH S *i * ftafitif#B©#ft?*&*l6jJhTr -5 
fcJt>©^^-rACc*jt,ir. 

^jeab & ftfc 5 ft fc 7 s -f i? $ ^tHR«* if 

^M^>7 , ;i/»ttjaisfi^- (f s ) ^mmrw/ 
iffliajwRssoH-tf > ^t-a a#a#fiH*if > ^wa m 

jiKfg^(F s /N) (fc/cU. Ntt^#>5E«t>6ft;fcffi 

tar » 7-/ w >tHK«scfanaflHHts« u * » f- f a 
its ftffsjje©i»»«%»Brr -5 7- a„ 



WJS«1f> ^VJllfflaflt (F s ) J&H 0MHzSffN = 
1 0 0 01f>^l-©ffir'$>f? 1 ffiSjfitf>^^fflffiitS 
(F s /N)35HO, OOOKHz-CibSi'X-fA. 

1 1 ] 9 tatg© u > ^* u -if %> + 4 

o ^ n- vifi h^m $ ftj$swf8©^«^%i»i t-r 

WJH«-9->^«Ifflaffi (F s ) *si OMHzSTO- 

5000 if >^©ffl-c* *) , ffidfgif > ^;wamaK 

(F 5 /N) *52, 0 00KHzT4i§->Xf-A. 

t8ttii« fx T ak ts t tttB 3 *i 5 ft »S1S 

ftK*t^t»« ; £^>7-;i'fii!'±iSD*a»L„ wssnfcf- 

-entcio-c. -enccioTftsaoftaat**©^ 
[TOB 1 3 ] 1 2 tarn© u > y u— tf t> -f 

fmztitcri S?*;l/tHRffii LTftM*i#«fB*1f> 
?c<f4V>Z JUHBttt© WO^tt *IW -T f 7** 

1 4 ] ii^a 1 3iet&©y y 

ftaistf «©^-»sg^[^±-r s fc46©^v±-c* o r, 
"Wia^-f v> z )\>t\m&<?>mt ; z'r << a)\s% y>^ 

555 

fit?- ^ *a»RDt»» l riai± ofc-y > ^ntHT 5 - 



5 

A P X n - 7'Syil4iii/^ 'r A fcC > T t&tfj i* ft S 
tor* 1 ** ;l/fr^B£ If > ^;UJfl ffl^" -5 x 7- y X#s, 

w«jRif>^i'ffliaajs*# (f s ) -c^aMea&ftfc 

Ernies -> TmiiB^ ^ y * JUtH»«*tH»-r €> x f v 

mmwi-y>-7)miiimm.m^ (f s > t?^»®?>6ftfc 

^&^^tifcmmm.^mv>^Mmm& (f s / 
n ) -ciwiHf* -f ;Hr$5tfii©ii«liiHfcx f - 

¥&m&%nttwsmmy>-7)mmM& <f s / 

[if im. 1 6 ] f»*J® 1 5 IE*£© 'J >#V-1f *J> * 
A p x a - /ft^ttiit/x 7- AK*st»T^tH 3ft -s 

W&*W®ctZ> /tab© Hula t*- * © 7 -r ;i<£ y > y*ff 

[»#gr 1 7 ] f»3jc>i 1 6 mm<D <j>?is -if y +• 
a x a - yR zm&mm > x 7- a k fc t, » x m m s n s 
# salt *&©# * ipj± -r * fc *©*ffi-c * o r . 
K*Si$tSED3£ffli »-c**b«8& & fc»9rc«rffiBWS ft 
fcf* -/ £ ;HH£#£ tf > ^Hfifflf -5 x f 
j|f$?3ftfc?»ff f tc&tJ-Tx Y y r>-> if(DWM*: 

mtrr s «fc 5 it . Nc&maar? > ttj{g# < f 

s /N) £2&£T5fc8Mcftft|p •??rt'-:7*£ffi«rr-5 
xt- ■> ^%E«:*tJ*i*. 

[if mm 1 8 ] if iK« 1 7 tetiE© y > ^ u— tf ^ + 

i*^Iig1f>x';l'Jfiaj)i)^ (F s ) *H OMHzSOT = 
1 000t> X;U©ffl"C* 0 , {SM^1f> 
(Fs/N)*UO, 0 0 QKHzXfo&Jim, 
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imm 1 9 3 mm 1 7 iBtg© y > ^ u — 9 v + 

ftm&ffim<DfrMm*fa±tz> tc&vmix&i x, 
~mmwr > ^ujsmaa (F s )dsioMHzSc>*N = 
5 0 0 0 if > ^©fiir* . fiJl^if > y'^mtHMS. 

<Fs/N)*S2, 0OOKHzf*4m 
[0 00 1 ] 

10 pxn-^ap^ftjis-fe>tf©-%^p^^>^mn^e> 

[0 00 2] 

[^*©jg»j] y>yu— y ! ft^s-fe>tf«> tstt^JS 
y y » ^Hfr^p » i^i^gp© y >^u-f r— «a&cflf 

U— tf y-f-YPX 3-^13:2 0^t?ric5iSI$4T,, -^tl 

mmmx z x tm temmtcKw s ti a t ^titttPii-fe > 
ftbT^mttfc. ¥ffls!y>^u— tf y+-rn 

Xn — X (planar ring laser gy 
roscopesHi, Hftff^OTft^©l^ti©^ 

w^««© &© *> . mm%.umm<Dmmwiic*stt zmn 
m&^^T-j^mmvr ©jsii^x ? j*K.jEmcmmzinx 
y>yu— tf yt-f n^a-^BoeaiftW 

30 itZZLTZ C t ft < JtiRBm ^ ti«W»12K W^. ^#-5. 
mtlZ&TZc it?*S. MiB8:^©fte©^»5>^. 
fc. Affi©y>^u-tf PX3-^tgf4jSftffi-> 

-•7- ^X^AOiSfg'feSl^ 
[0 00 3] ¥ffil?y >^U-1f y+^PXa-T" 
B. ^««5C©*©X ^-5 ySMSi'XfA 

©f*73«!SL^fMSti-r 5t'- A©— ^© x * ^iM(pj 

40 ^<om^ <mim&x'tei£u®m,mnbftmitiLrj:ft 

■otco W%<D¥-Wr&M (planar configu 
ration) *Wt5'J>7*U-f yt-fnX3- 
C©JSfe©P5;^^>3Kfl^jKtf5?tfe{C > AM 
a-fe >1f iC^s" Sfcs6©««^f* ^ 1f«*% 

^ffl^s . mm^-r a -vm&u 

K^StcW^-C* 0 . y>^b— tf ^Wn^3-7 

■wh, mmiuwm& ; f j vznz.z y>^u— tf 
wpxp-^tty^u— tf©m^j Kur&ia^ jd 

50 L, ot»rt**KfW»a«rfiT3#*. Sfc. i«Kf 
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[0004] cn.t><Dffim&icmmLx. ^aw^-rr 

fiD^-SSCifC^S^gtii^T^T 5 -^ (n o n r e 
ciprocal Faraday effect)?: 

u— «f yt^P^a -^oaa&o— wa. i 9 8 9 *p 

4^40U-ftt>a (Raytheon Corpo 
ration) ttjfg mW L %. ?•') -t A. fjUiy^f- 
-(Terry A. Dorshner) <D^m^WW 20 
4, 8 1 8, 0 8 7^iit, mWOZfa r ^-jl/y-xK 
'J>yi/-f -^ t-fP (ORTHOHEDRA 
L RING LASER GYROj 5CM6ft-2>,, v 

^Wffi^lfS (nonplanar ray path) 

i-^t. #^R«)fcLfc#tt;&R«#tv;te2o 
©J3!l* ©S? a - :/{c#g IT S„ c ®^S0«ffiJS 

^•S]£L-C*D6n, ftSlflfcfctl 0 0MHzft©«5fflCE 

*>. SRtBTfeS^fHa^fc'-A (L, ) , ERfltJEKJW- 
BOf-A (L„ ) . ^R«B#itHI»P f-A 
(R.), RCfc&R«*KI$tt09tf--A (Ra ) , ifi 40 

7 - j&^«ft«sSSIfS*^ L . Kftfg&HiSttS 2 © 
iJSft«!K: J: o x m $ti £ 2 -o(Dis 
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[0 00 5 ] ?;WS/i/-* >;>^u— tf s>w 

AKi-jt) 2o©ft#%^-r5„ -^©M^iliSSfc 
7 5f-HiHlt+ £r»KM$$&© l /2 ; 

n^a-^tt, Cft6 2-o©ff-^©&ffl 

ftSR) £ffi;WS= *ti6©fit+B©M«Bfeft©lS^* 

{i*rc2 Tctcvmtitctmmi'^Ji' (bp*?. =f*h) r 

[0 0 0 6 ] v;l/5=-^^u-3?*3C©2o©a^;M^ 

4 >*fflrr* c tic J: or^ii-r So c© «fc 5 Scfll °-» 
•^T-a^-fMi-^^eti&o i oxw*nt(±©^ 

en. i ox«-eft«±©^ n >M#*s*Rffl* 
[0007] ^mmmssi)^ ?-u#j>mmc£->x 

[0008] m®? -r v>% )in&mmt<Dmmt. > 

^U— tf •te>1f©Xdr-;U7 y iotSii 
©firT'*S„ 

[0 00 9] Koftflti-'<^K:J:o-c«^3nSftffi 
[0010] 

imi&m8k o J; ^ <t r zwm ] am. 1 7^2 m#© 
few 5 ^ife©fffli^-e » . -mm± l tcftmm 

^iHMt-fZ. CtlP>(DM&X'(D-?Jl'?*i/\s--$ 

>^b-*) i ix + ^n^3-^'ti. 0. oimmto. 
00 la^sitai-rsjB-ft^wwHt^^fiMiif 4. w 

K<fcS) S»^Io^#atS. C©<fc5&J®15«:U-> 



(6) 

9 

(mm raw yr:»^j temmmmm^n 
m*tt?ztLt*mk*z>tc$>icm^hiriz>. s.a y 

- * SJfllSfiHi-^XttStSg 5 ftfctitf B^^t? C t {eft 

y ri/> y«J*K±fi«3 *is*>xttP£s na wna 10 

ft6ftl>„ ) 

[0 0 1 1 ] JWmr^e. y>^u— !f yt^ow- 

^ (TOM 2*— F 7=-f IfftAi?* ^DX3-7') o 

4, 53 3, 2 50§K»f ( 1 98 5f8^6B(U 
m. $m%*)^'->> (Callaghan)l) fCB, 

raittftiSK-te ^v<Dtca><Dmm l-sb (readou 

T APPRATUS FOR RING ANGUL 
AR RATE SENSOR) J #Wj*SftTl>£. 

«**r«^«fitt*feo 0 *S#f*Sl4, 79 1, 4 6 
0-^ (1 988^1 2m 3HtfigIs fmmrt-ifXY 
a-MBergstroi) I, RZmW<D%fo rjg 
tfc$jl&fe>-y-©fci*©Ktfil, (READOUT FO 
R RING ANGULAR RATE SENSO 
R) J », 7tP^ fP ffV >feff^g)j?DMffl^ffll^-C 
fflommBZ&tHL, ^tlKiot 1 if-/ ^jU{Co# 

So 

[0012] j->3-3f-ac;yt-fo73-7'©[itt 
SBE*K*aS(*fca&<OA/DSEBSS. Xti^^af-f > 

[0013] &ni£M®tj:nmfttmim~M2tiz.mm 
(cisjw-c. y>^u-— jf ^+-fPxa-7'©iSHiL/pg 

oiF.ffiiK5I#©fsi^©— racer s * J: 5 £ 

ru£©r&5 0 

[0 0 14] 
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10 

)l-2-<Dmm$:$kn<TZ>. C©«fc 5 ft 7 -f Ajr-tX. S> 
5ftJ-( ';T">>^|5IiirSfc8?)CC{i > y-f-fnxn 

iffil© (2MHz?:i«) -y->7'y IsVmJ-? 4)1* 

y > ^ # *j*«c ft 15 , ^Kio r nwto ft jsn * 
#*> ft t, > -cm^>-cnwmt£^mw^±.im ^.ns. i« i e 

*ft SIM©MH i-C ft S C £ tJft I, > 0 7r57f-;^7 
(BP%. ©£!#?)#?) *>6l"C, ^VTXjt^&ifc©:£ft 

■»a«*fiE-r4. cn6os*#ifli*>i/NKjjafj-s 
mm b ft t^ii-y > ^ y > <fm%m*mm? -s j; 5 k 

II L/ftC-f tiBft p. ft t,». 

[0015] *^©^»^[Sj±^SB, fii©7 r 7 

7 s - ^--r r xjaa^ £ mam 5 -a-s-^wftiifflBjtg 

tt^^^- S^)»«l|Sj±S«5©lfe3*(c^*ig < . c ©@ 

So ft-7lt SB#ra©M^^PB"SI«g-C*S^S 

[0016] »jB*?&r^±b*»-3i-f yr^>f *0iB 
-rsfc&ic, ©sat*s Twy^f- >:/y>^ 

tf©ftaa-fe>-y*e»©tH*ff ^©»«s*6*i§i±-rs c 
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M-rsc^-e-fes., 

[0017] *|6W©-?-<DffeCDBW{*, ?3Stt©HH£# 
J$ o r*©tttW*fflimi tfi» ifiK. S *> „ 

[0018] 

O©¥H0£0 1 K^"T 0 *fitKJ»f &-*jS3f5Ett*W 

ti&. zfu-vi>pimci$^X$.7-l 2. 14. 16. 10 

ifi&ZFC t > S . y>^U- If" rtaBT*ffiHHfcT S * t* - 

2 Oitjfitti;**!.. R-fe>^*s*|SWK:<f:-3r«aiSn* 

[00 19] 'Jy^U-f ^Wta-ifn-r/tt, 
M (A6' S) fcttWSftOBffllflSr**. V> 

s-r 5>**iHWi*ffl*-r *. ttttttfKtfftttiuM* 

*#WOTaiSr£-T^©*[&»1-8-rS. CtiiCfco 20 

l 75S2ai#©tfi ( 1 8 cm<D-?)l>3~*zsls- 
% *)Z/#l>-- if + -Ynxa-^tM . 55K#) f 
&S 0 0*0. COWRfc^fl&WJIKHi&^T. >>*• 

r. »6ftS«^fcttf6ffiO*M*©IEirc**. 
[0 02 0] v/l^^U-* 'J>^0-if 

ux^-yix^wmnzsm-fz. o^o. 5fea©«t^ 

Jc. !f > ? i--YnX3-7*©Kmoti«K— 

Htcv^a 2V >*afttB*©«^fc*KRC«**Mlfle 
£f#Sfc#fC— jmmfflMlctoV ?>mfe (transi 
t i on s) **H»-rs*a*»6«)iR3n43&»*i, C© 

ffiffTSST-fbPgl? (qantization ste 

p) ctiifs. c©«^Ht©*s*ior. j&tfft&KtB 

BIK/£SftS. 0*0. ^WnXa-^FWCBEMl 

amEft*s^F3n-rt>4*>6. mtnmt+x-o. 

5M^Ht& ( q a n n t a ) (Dmm\*lVW;i,CifMX&& 

7'^<DAJ} ~C2b K) . C C T'B^ +• >f a * 3 - ^fctH 
m#&2 6 T*>S. Tiffin 6> ©ffi^*^4b^2?>6 
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3 or) , Etc 2 8 (l-z- 1 ) x-m^ztizmimwi 

[0 02 1 ] 7WtS/U-$ U>^0— if i>W 

■o-cm&v 2 -w-mfinx. 4>o. m 

j©yf/a^3-7' (^r©v;i-5'^^u-^(*#ni 
Wtctil^— ©3feK*«fflT S 2 o©J5iW!©^ Wa^3 
-t^WTS) T?©«^Hb*ft9BfflB (ctiBittSISfc 

<t «3&r s t . i > x i> ammsi±imi&v s 

s. 

[0 02 2] i^>ftffiA0*i> WOX^-^XirA 
©ffi/jffi2 2{C#6£T*lB\ ^T'C©*!-?!*. H3K 

&£<D'&$&<DNV>zf)],ffl!m3 4*e>*&Si«iI:7 -/ rt< 
£-2 4&t#x.e>*iS < , ««ff^7-f^$-3 2"C?S?g 

3 4mtox7"~-zv>-?jmm&3 6?s*ft (t^> 
7- v > ^as f s -c ) $ n s . ^«j¥^i© wrdj**#w 

»*o(,»im« (16) K^-rcfc^tc^w^c^-^s 

;U3»-2 4©ffi^ltt^^*|nJ±L^:ift^ftffiA0r-* 
0. CtitiN1f>'7';UaffS3 4*6©tHAfl^*^> 
^«lWS3 8(Cj;^r-9->7'';>^BKFs /N"C« 

mt^titcmmhm. mmy 1*2-2 4&mBx 
©ffi^ao^tca^Hfcsti. »tHsn. *x^xm&3ti 

«. C©JS^r. ©7^Jl/3r-oA#t!i5S-c*S3&J. 

*Hbs ns <t . ywnxa- ^mnmm^m^L-r 

C©J;5^fflS*5. ^v^s^u-* y>^o-if 

yt-/o^3- 7'(DiB3t:m*m^©^m©fcis6(c«m 

^K«*^ffi3tiS C i*tS* 0t». 
[0 02 3 ] 2 0CDiJ-f>f n^3-y©m*©racc«, 
*6fll©«3fe*^K:Bs<SI*3&iai»Ci. Rvnwm 

*s* So ^Woxa- y'<DliSt)tfimm& : &S*lX^ 



C8) 
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[0024] m^m^+^^m&vmmn^ m 

0) , T-ZZ^m? ■O\s%-~C%Z> 0 C*UtJ;-?T, 

mm 3 ntc mt) 5 6 J: ^ l r»M § 

*l5o 10 

6 <D £ *> ^ * - y F if > :/ V > * ^ rJ * * jfcgBSItfl 

"C*& 0 -£5 L/&1><£, P * a — *CCSg 

3Ct^-TJ:5&C. ttffiP* (PLL) tf>^U 

>^««aBOTS4 6 K <fc orff*>ft£ 0 
[0 02 6] 0 3tc^T<i:^tc, P L LUmMW >zf 

ffifclil (divide-by -N counter) 5 
OS«ttPLL8l»»5 l<D^3©»«:J:-oriBf#Cca« 

£ (VCO) 5 2 0««a»X^Uv F««JE-r&fc8£>CC 

(cf) miR<Djzmm^K^xmmmmmm-m^ 30 
i^nsci^to st^t, voc5 2«if>^»;> 

^ ^ n ? ^ 4 6 Ot^iSi l/Tffifflr * 4. 03i^ 
tc, H4C0fl#*-f 5>^H*#JS-rnK. PLL^> 

V>#mmFs ?5il/N»f»S5 8*«rA!ifflS*i, if 
W B =F s /N£f§£iT£) fca**3ftfc«K:a»i 
8*n**4 6<D^P^m##*56£U L*»i*^U 
-3?^?.ffit&S[3n/c^n^f#W B ttl/Nirifc 
B5 40BlMfWA #*#3*i* <SRJ*S/ffiRIS5 
6t) b (S4£#MTS£, ffW A SW a 40 
GCl^IjeEsK (in phase quadrature) 

|JD»/- F 5 0 rSilliV-^ 4 8 ijQ»^n4 0 C 



#13^8 ~ 6 8 6 3 9 
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[0 0 2 7 ] H 1 1 iC*Vr<fc5K:, flKS:7 ^^-2 4 

Ksssn*. hi oommm 1 - 1 o> 

t, fei7?7 ^-H^owwa&waiiSJ* 9 1 ( f 

s , 2F Sl 3F S , Xtt4F s ) otc*n«, « 
^HbJtW^x^ 'J7^>Wi4t4 (Sl i#JScdc 

[0 0 2 8 ] <^ttttCC»fta^^Oi»Bifi^3ai* J: 

*0*r*c4#r*£„ kkohms 1 i# 
[0029] c(Dm^v->^v >#m$mjimx, mta 

£ ? y -5 fw-s >f t X(D>? * 4 u ^ tj - 

[0 0 3 0 ] VTzs>tf<D&W*mE?Z>tc&>t,C, 
x^y7J/>^Ha (RMS) «#l"^JU*i#^:L, 

€»J (BP%. ^«3^^) C45CJ:^T, mtftWSP^ 
©x>f yr>'>^«ft*WccB&±r#2 >0 ^>5^ix-^> 

□ <Dj:^ic> +/-2%^r*if>^y>^ja«K* 

jfel>t5*XI«etb«S StiS C i 36S»* ^fc. H3 
0«JR»aiBBaf|ff*ratitia, RMSii (T*&2*» 

[0 0 3 1 ] H3©i?Py^t^HBa«460» 

mjscd 1 /2M7 r ^-^-jaaa - ftaft© 1/2) 

^^MK^^SfeL/cfL ^t-7'F if>^y>^^a 



(9) - 6 8 6 3 9 

15 16 

*SS*B1 38^1 4CC7nT e il 3t3:lf>^ j ;>^^ * 6ft, igy^eU-r^fl^t^Vl/^ <P) ©Jjaftffij&sg 

^4^^-^TSIJ©*^j!flfee-^NC*saiBL/lt 3N«;^77-1 0 1 cdt F U^JS^SQ 9*c J: 

^ci^in^W ctitcMVX, ai4-c«imD oT^Sftfcfflmco- FSft£. ^LT, P©9»fiE 

^^-^-^^^-^HP^affiSE^lSS^fc^ns; # ^6N#S<D*^P(Dffi#S#3ftT (IB»>- F7 

4 6CcJ:o-CIRlBCc«m3ha («#CER4ML 5r) 7 -f ^»-flW88 5^«*&$ ft& e C(Df« 

r) ci^t, 03(p6^s<fc^tc. ^is^4 6ti^ tswo^^t - i o l cc^» 

TCERj *$tfJ«fflflOTSWft«#S» TNCj *d35 10 S*6, H 1 4K5%'T«t *>^HftWS7 7 ©ffl 

[0 03 2 ] 05SO*6^:#HSTtltf, ^WPX;3- [0 0 3 3 ] COliWfctt**©^- #S«£iI3ti&S 

^rua? *;i>*-2 4 assent?*, u^fc, if»7 0 (ctittRcc*6«)*y>^u-if 

(H302 40J:9dr) ttf 5 -****^ o*jWn»*7 2tfflc*r«*»:3BBr#«. H-««7 

&fctf>CCi£ffl3ft& 0 fem^y (XlZffikte 0#\ x*safcflHB6 6Stf>*6 8GCJ:o-CfHfcg7 0K: 

( mm.^ Is'WXfcmy 4 fob- (Finite I m «tJShS^t>fnX3-7 , 0;^ (US^D)WSl 
pulse Response Filter)])© 20 *T£ H v S?tttH86 6M6 8 tt, H9itT£^ -f V% 

ft«b$coi>Ttt % «mTtc*fflBt©«g|A<fcEI— ©SSA ^f-^W^tt^/cmc^'JM^T^. eft 
r&^T, 1 9 87¥l£6HHm *B«f*f»4. 6 S©!SlN fctt, S^tiaSittSo (^fO^V>ft 

34, 2 8 3^ TiSii^ ^;l/*-CC<t4U fflS, A&tfB, «£RC^PJ«)fc^ * n^n-^K 

-If^^^a^^-^OM^tKMS^-ra^afeCD »0r*ft*ftJBtt*«^4 o Cftfett-^v (h 

^SMiKMETHOD AND APPARAT et signals) 6 lM6 3 4f r^-flf- 

US FOR REDUCING QUANT I Z AT 6 2 RZf 6 4 fCfl$*&f£ 0 , 7 s ^ ^ £ -Ylf- 6 2 

ION ERROR IN LASER GYRO T R£>*6 4 iix v ^flWHSCCfw ¥5>\>tm<D^Vi #4 

EST DATA THROUGH HIGH SPE >ff l,Rtf2 o©f 

ED F I LTER I NG) j tc (*?BW<D»IBgW4 -f ^£ ^If-fflCDtBK^jaS^^/c^tC^©^*^^ 

«a&aita[-ca3&&@wofcto(c) pa^sft/cci^ 30 ^£^tr-ccaAT£©^#»r*£ 0 > iism, sea 

^ftfttf , 7 * ^^-Ciffi/J^PaSftS^jA^ipI^rffi r*5o *tcSf»[S7 0©F^#ftllH*7 2 CCJ: 

^T^, H5©SUO*J6«lrtt, MM? HfrZ-fty 4 V>*%-1 4ScflnlfLSft& 0 ffiil (F a /N> ~C\ ff» 

ibjr-«HM8 5iN^>^«@H8 7<b^6«I^S »7 0M^^- 7 4(Dft§tt^ **3ft <^** 

ft£ 0 B[3CD^il|g0B4 6*>6«*&3ft5Wa^n^ 7 6 ARO*7 8 A*C) , ^UTSftSo ^^Sftfctt 

^«-^Fs F^*T*fJ&&8 5&0'8 7 SriHKrT »7 v * 7 6 AM 7 8 6>f£$££ft£ 0 I3IB$5C, 

S. 1/NJHRS6 9*sfiffl«*>^JHaUM# (N s ^AfHMItt, t>^«fflS7 6BM7 8B^l 

/N) (H35^1-J:9a) *NU->^iM8 7 t t7 6AM7 8A077^?n^i^r, * 

7^67, acJ«^w^is^)Kffisj^ffl(Z)if>^tt ft^^e^or, »n#S8 8 4a^rai«3ft^ai/j* 

ttw^feorsF^ (u) (d) it^e^p* F^*ra^tt«^*-^^^^*^*tssw4-r 

(P) (D«ft«-!f>^miffligaFs 4. 
X (P) ^7>f;^-i»||8 5SW : ey-9 7'\S* [0 0 34] 

F9*r : 1 = 1 nmNtcttbx 

S = S+AA (^P^>? 7 0) 

A = A H- S ( rfxx y ? 7 2) 

JK<D I cc*f ur 
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S t 

A, 

S 

A 

V7 h^*T : 

Hi* = (A, - 

A x 0 t d — A i 
Si «id — Si 

[0 03 5] H6©*f*L.l>H3i««:*J».»-C. S^tJ* 

N©¥^KR^a*Wtt^tBl*I±* fefc^f. 1 / 

n trass o«fgii-y->7*;uamaffi (F, /N) *H 

n-te^tf-fctasa? -< a-*- (IH&3S7 0. 

7 4 . SCf7 ^76 8 A ) *>6BfS©«*<b 

fH»ffi (s> &^MttHK«i (a) JjDim 

8 8 ©ffi^Jgr^js^Jt^-a^ftA e zmtti-esz. 
BUSctHSfiiACi l +H" (82) L, ®S£ Ufa A 
fa-^SO'fffc^A^^^L-T (tans- K8 6r) 
r 5 ^* A U Ctl«^- F 8 8iC«J&§ 

ccD^msnfcA (f^u*) fgn&s- F8 8r 

«*-ffcfH»«S (»@Z£«88 4(Cj;oT l+r-Y^ji, 
««t/Ct»S) i*g^?n. MCCfiJffN (9 2) £?HSI 

imrm^mom^mw^ ( q a n t izat i 

on boundary crossings) *s®C 
JU^sJ-v-b-d? 'J >^U— If yt-(CX3-7*T 

WKffit^icaaHKiiRi^aim a omhz*hb<e 
r. fi^itiSM4ncffter&il?&©iSM$©&£it^c 

&£ns j ©ttJ«tf*x ^ y t-» #zm>$ -b-t . 10 

[0 03 6] *2 tr>7*;HftlBR(U'1)D@MI 
^^^©iSP^© x >f T '» ^fcHj&T £ <£ -5 &c 

- tf> 



(10) #Pf^8 - 6 8 6 3 9 
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= S ( y if 7 8) 
= A ( 9u v t> 7 6) 
- 0 
= 0 

\, -,d) +N*S, old 

(:/U ^ 86,92,88) 
(^■^ 8 2) 
( » U 8 4) 

i^ttaiai&w&OTtttc * 1 © js?$g?© a 

-If yt-fPXa-^cHt/t, ±S!© <fc 5 tc#jj?#6 

- 9m>^ ©m©^s k mm v t a . 

[0 03 7] @7KB2'J©yt n X n - ^tH^j© 5 
20 5©— #©*»©tt**iiVr. #ISSfi&6j_h©BW{3:*^ 

it^lSKc&5ftK©&ffl&nj<igfc-r 5cir*j. 
RIH««K:*j(,*r. WjS7^^*-». ftSKDSIrSI 
If >^HflmiWfg (ffljttf, 5 0 0msec) HK7 r 

[0038] -< ^f-ttfflaaMwrtrfejswf* 

£3o (^FlfflM^-C». I7iJ. ^f-YciXa-^©!! 
30 ft* ©Jtfi 4 0 aMtHtWJES ftfcs? + W a * 3 - ^ffi 
#4 2 H8 5i v B#KtC>Sf-r5*"Ht^©^* 
§44 £^-r„ )I10 tCTjVT J: *> teMKM&t S«*g 

( lMHz7TlM£ScMHz©tff) . Ao, ^©7=-^ 
wtSigWJtg&m* ( 1 kHz ©tir) ^8, 131 0SO* 
1 1 T J: 5 K*»KS(«Bai^b7 < frz-zn 
mt h C t sWT? # h . 7fefciJ[7K L- 9* i? 5f 

40 FIR (^BUWOl^jeS) ©^tt*>6JSS0. A^3*5 
BJEl»ii3tt1S«*«%a:3We, 

^T^o ft^Wfj:Jli^iStt&^M^09ic^-r o 09 A3 
5 0 0 0 ■Jf>^A-«:S*-r4JBiSa«&Sr (94, tn^Jja^ 
Sfc2 000Hz)#il00 01f>rfJHC*f-rSj£S (9 
6, mijj^i^l 0 0 00Hz) J:H»l,>Ci&pL 

[0 03 9] ?t--7'F if>7"'J>^*^a 



(11) 

19 

[0 04 0 ] Jff* Ll»3W«*7nL?fc#, SWBO*f * L 

Wttf, H3 0XMB4 6K; 10 

#*s e ^t, xim^n^flM^»fKft««rs 
[iaiiioia*ftttgB] 

[HI] 7jW$/l/-^iLtfffit#-5 y>yu- 
tf ^ W P * a - y (D^pHEf r * 5 „ 
[12] y if */t^o^3-^i^F 

[03] v;t^^>u-* fc>tf«^S©i!?*tA> 

ita^^nr^ s^t-^uao^f 30 

[H5] H3©^^A*JBH-4^-F«5a:r*ia» 
[06] *SM§CDjj?S Ll**J6WCCfcl4r El 3 



I¥8-6 8 6 3 9 
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[07] *»K(E)y>^u--!f s/t-rn^a-^X 

B8] **W©y>^u-if ^t^fnxn^^ci) 
[09] «^>^iia7;U*-*«raT**4WW« 
[010] HSOM^HtK^i^-rjBiSaRx^^ 

[nil] iKB^-f^dr-aatwaofx-f yrf >^tc 

[012] H30JRIttlHQMll4 6©«S**ffc 

[013] OTtcfc^&x-f yr^>y*#^»i»«SB^ 

[0 1 4 ] m i 3 iwt*4#, ^yy 9 Mmmmsi 

So 

[«F^<D^] 

2 2 ^^^P^r2-^R^^P^-Y>^m^X^A 
2 4 iSil^-Y^^ — 

2 6 nmsmas 

30 *>^1/»HJS 

3 2 Nlf >^l/^lft^7 -y 
3 4 NV>7)imWS 

3 6 f s -*^>^;U«|ffl« 

4 6 ?t-^|g 

5 l tetany ^;t/--7 8 

5 2 «EWBr*^U- £ 
5 4, 5 8 1/NftifeS 

5 6 Htff/fflKS 

6 0 ^fA^Vl/-^ 



I 02 1 




^ m : ,&&MHz 

(-500MHz) 
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i 
o 



n 
U 

u 



(dBrn)10dB/DIV 
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t ®e ] 




mm^S -6 8 6 3 9 



[ 85 J 



[ IS 10 ] 




o> / r2. 3 ^ ^ ^ S 3 



i Bin ) 



2>l 



31 



(15) 



I «6 ) 



<}1. 



o 




1L.J 



11 



>6 



(0 
50 



1*? 

SHE 

X 



ats 



"J* iR 



(16) 



#53^8 - 6 8 6 3 9 



0 r> 



V 



r 

0 



I I I 



I 1 I 



v m 

0 
0 



43 
0' 



o 



0 



0 



J U 
0 



(17) 



&m^8 - 6 8 6 3 9 



I 013 1 




Ci8) 



-6 8 6 3 9 



t 811 J 




h 23939 

y ^^^1191356 tjW 

9—9i~ 7 9^ F^Y^ 4628 
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